This paper identifies a remittances channel that transmits exogenous shocks, such as business cycles in remittance-sending countries, to the public finances of remittance-receiving countries. Using panel data for remittance-receiving countries in the Middle East, North Africa, and Central Asia, three types of results emerge. First, remittances appear to be strongly procyclical vis-à-vis sending country income. Second, remittances tend to be spent on consumption of both imported and domestically produced goods, rather than on investment. Third, shocks in the sending countries are transmitted via remittances to the public finances-specifically, tax revenues-of receiving countries. In the case of the 2009 global downturn, this impact was particularly strong for several countries in the Caucasus and Central Asia, whereas in the subsequent recovery in 2010 virtually all receiving countries benefitted from an upturn in remittance-driven tax revenues. JEL Classification Numbers: E20, E37, F24, H2
I. INTRODUCTION
It is now well recognized that workers' remittances are a sizable and important feature of developing economies throughout the world. The World Bank's Migration and Remittance Factbook for 2011 estimates that, after increasing almost without interruption for the past three decades, remittances received by these countries in 2009 amounted to US$416 billion, or 0.7 percent of their aggregate GDP. For 46 of these countries, these flows were in excess of 5 percent of GDP, and for 21 countries they even surpassed 10 percent of GDP. It is common for remittances to be the primary source of external funding in many countries, often dwarfing other flows to the external capital account (Chami et al. 2008 , Ratha, 2009 . For recipient countries during the 1998-2007 period, on average, remittances were equal to 15 times official transfers, 18 times official capital flows, more than double private capital flows, and about 30 percent of exports (Barajas et al., 2010) .
Given the size and persistence of workers' remittances, their possible macroeconomic consequences have been explored in numerous studies, as surveyed in Chami et al., (2008) . First, the question of whether they constitute a channel through which long-term economic growth might be enhanced was examined by Chami et al. (2003 Chami et al. ( , 2009b , and Giuliano and Ruiz-Arranz (2009) , among others, with mixed results. Second, their impact on short-term volatility was analyzed by Chami et al. (2009a) , revealing significant impact of remittances in smoothing macroeconomic fluctuations. Third, the suspicion of possible Dutch Disease effects prompted several studies to measure the impact of remittances on the real exchange rate in recipient countries. Amuedo-Dorantes and Pozo (2004) , Holzner (2006) , Lartey et al. (2008) , Acosta et al. (2009) , and Barajas et al. (2010) used multi-country panels and found some evidence of real exchange rate appreciation in response to remittances, although the effect was smaller for more financially developed countries, as well as for countries with more open trade and capital accounts. Fourth, Aggarwal et al. (2010) found a positive association between remittances and the level of banking deposits and credit in the economy, effectively boosting financial development. Finally, Abdih et al. (2009 Abdih et al. ( , 2011 showed that the presence of large and stable remittance inflows influences the standard assessment of the adjustment required to achieve fiscal sustainability in receiving countries, and that the fiscal space provided by these flows could also lead to moral hazard behavior on the part of the government.
However, with the notable exception of Abdih et al. (2009) study, very little work has been done on the fiscal implications of remittances in recipient countries. Given the importance of these flows to these economies, two questions arise: To what extent are external shockssuch as those encountered in 2009-transmitted to the domestic economy in remittancedependent economies through the remittance channel? Second, is the fiscal impact of these shocks significant? This paper explores the impact of remittances on government revenue, not because remittances are taxed directly, but because they could affect private-sector ©International Monetary Fund. Not for Redistribution spending, thereby having an impact on tax revenue. The paper uses a sample of 17 remittance-dependent countries in the Middle East, North Africa, Central Asia, and the Caucasus (MC) for the period 1990-2009. On average, 7 of these received remittances of more than 5 percent of GDP over the period (Figure 1 ). The ratio of remittances to GDP represents on average 39 percent in Tajikistan, 26 percent in Kyrgyz Republic, and 12 percent in Jordan, and 10 percent in Lebanon.
The paper uses a three-step approach to trace out the channels through which remittances could affect government tax revenues in these countries. First, it examines the determinants of remittances, separating "exogenous" factors related to the economic conditions in sending countries-where these flows would originate-from "endogenous" factors related to economic conditions in the receiving country. Second, it estimates an empirical relationship between remittances and the main components of aggregate private demand: consumption, investment, and imports. Third, it estimates the elasticity of revenue from sales and trade taxes to each of these components, which are used as proxy measures for the respective tax bases.
The empirical analyses yield three important findings. First, consistent with previous studies (Chami et al. (2003 (Chami et al. ( , 2005 , Ruiz-Arranz (2007, 2008) , Freund and Spatafora, (2008) ), remittances in this sample of MC countries are indeed found to be procyclical with respect to economic conditions in sending countries. A downturn (recovery) in the sending country can be expected to reduce (increase) remittances in the respective receiving countries. Second, remittances appear to significantly affect expenditure on consumption and imports. In contrast, aggregate investment is not significantly affected. This result is consistent with those found in other studies (see Barajas et al. (2010) , among others) that failed to detect a robust relationship between remittances and long-term economic growth. Third, elasticities are estimated for sales tax and trade tax revenues with respect to remittance-driven consumption and imports, respectively.
Based on the estimated parameters from this analysis, the period 2009-10 is used as a case study. On the one hand, 2009 is particularly noteworthy in that it constitutes the first-ever recorded worldwide decline in remittance inflows, from US$443 billion to US$416 billion, as estimated by the World Bank. Indeed, as a result of the global financial crisis, sending country income declined notably. As migrants generally work in economic sectors which are particularly vulnerable to business cycle fluctuations (e.g., the construction sector), it is to be expected that their ability to remit back to their home country would be severely affected. The empirical approach described above allows one to trace the impact of the global crisis on fiscal balances in the remittance-recipient countries in the sample, specifically working through the remittance-tax revenue channel. Furthermore, based on sending countries' growth rates, the likely impact of the 2010 global recovery on receiving country tax revenue through this channel can also be estimated.
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The case study demonstrates that all countries in the sample suffered a significant remittancedriven loss in revenue associated with the downturn in sending countries, with the Central Asia and Caucasus (CCA) countries particularly affected as a result of their high dependence on remittances from Russia. In fact, the paper estimates that between 11 percent and 46 percent of the change in the primary balance in 2009 can be traced to the remittance effect of the slowdown in the Russian economy. Similarly, all countries are estimated to have experienced increased tax revenues in 2010 as a result of the remittance effect of the global recovery. Again, CCA countries were more affected than the others, as a result of the more pronounced turnaround in the Russian economy.
The paper also undertakes a number of robustness checks. First, a gravity model of remittances is estimated using data on bilateral remittance flows, as an alternative approach to confirm whether the result for the procyclicality of remittances with respect to sending country income continues to hold. The paper uses a novel dataset on bilateral remittance inflows compiled for the countries of the MC region for the years 2008 and 2009 ( Figure 2 shows the shares of the main remittance-sending regions for each receiving country in the sample). Second, owing to the comparatively poor quality of macroeconomic data in the CCA countries prior to 2000, the regressions are re-run by excluding these potentially troublesome observations. Finally, the three equations areestimated simultaneously, using a three-stage least squares (3SLS) approach, to account for possible error term dependence across equations. All robustness checks confirm the main results of the empirical analysis.
The rest of the paper is organized as follows: Section II describes in detail the empirical approach. Section III discusses the estimation results, then Section IV shows how the set of estimated parameters is used to simulate the fiscal impact during the global crisis of 2009 and the incipient rebound in 2010. Section V provides some robustness checks, and Section VI concludes and provides some policy implications.
II. EMPIRICAL APPROACH
As described above, the paper estimates the remittance channel through which external shocks are transmitted to the domestic fiscal sector, in three steps: First, an equation relating remittances-along with other principal determinants-to foreign income is specified. Second, the elasticity of the private demand components with respect to remittances is estimated. Third, the sensitivity of the tax revenue ratios with respect to their respective tax bases is provided. The section concludes with an alternative estimation, a reduced-form equation linking remittances directly to tax revenue ratios.
The statistics on the structure of the tax revenues in the sample (see Figures 3-5) highlight the relative importance of sales and trade taxes in the total tax revenue. Moreover, the dependency on taxes on goods and services is greater than on trade taxes (they represent on average 7 percent and 3 percent of GDP, respectively).
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To the extent that remittance flows affect the tax bases, there should be an expected positive correlation between the tax revenue ratios and the remittance inflows in this region.
A. Remittances and Foreign Shocks
Examining the factors that drive remittances toward developing countries has been one of the most important topics in the recent empirical literature on remittances. The papers that use macro data generally divide the determinants of remittances between sending and receiving country factors. Among the sending country factors, the level of income of these countries is commonly used to proxy for the income earned by the migrants. For example , Chami et. al. (2003) , Freund and Spatafora (2008) , Adams (2009), and Singh et al. (2009) have found this variable to have a positive and significant impact on remittance inflows in a panel data setting. On receiving country factors however, there is debate on the nature of cyclicality of remittances with respect to receiving country income. Countercyclicality is generally associated with an altruistic motive for remitting, whereas procyclicality tends to be associated with an investment motive.
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The literature on the determinants of remittances in the Middle East, North Africa, and Central Asia region has essentially focused on country-specific cases. Bouhga-Hagbe (2004) for example showed how remittances to Morocco are motivated by altruism and appear procyclical to the French GDP per capita. Bouhga-Hagbe (2006) extended the analysis to other countries in the region (Egypt, Jordan, Pakistan, Tunisia, and Morocco) and reached the same conclusion. Shahbaz and Aamir (2009) examined the determinants of remittances in Pakistan, and found a negative and significant relation between remittances and the manufacturing production index in the remittance-recipient countries, which suggests that the altruism motive is at work. This paper groups together the sample of MC countries in a panel, and is thus the first study to use this approach to identify the main determinants of remittances and trace a remittance channel of transmission of external shocks into the domestic economy.
The specification of the remittance equation follows the standard cross-country approach outlined above. The following explanatory variables are included: the income per capita of the receiving country, the income per capita of the "average sending country"-computed as the sum of the per capita income in each of the other countries in the world weighted by the 7 respective bilateral migration stock shares 4 -the share of outward migrants in the total domestic population, an indicator of financial development, and, finally, the value of the nominal effective exchange rate. Remittances are expected to correlate positively with the stock of migrants abroad, and with the level of financial development. 5 Finally, the level of the exchange rate matters because remitters take into account the value of the domestic currency when they remit. An appreciation of the domestic currency can reduce the remittances ratio because it represents a form of cost for the remitter. However, remittances might increase following an appreciation of the domestic currency when the remitter targets a specific and stable amount of money (expressed in the local currency unit) that his family should receive. Therefore, one might observe that remittances expressed in the sending country currency increase with the appreciation of the receiving country currency. Then, depending on how remittances are measured and on the motivations of the migrants, the effect of the exchange rate appreciation on remittances is a priori unclear.
The empirical specification takes the following form:
where R is either the real value of per capita remittances in U.S. dollars or the remittances scaled by the receiving country GDP. Y and Y* represent the per capita income in the receiving and the sending country, respectively, expressed in log terms, and X is a matrix of control variables that includes the other determinants of remittances discussed above. i u and t  represent the country and year fixed effects, respectively.
While 2
 is expected to be positive and significant, the identification of the parameter 1  is not straightforward. Indeed, this coefficient is affected by the endogeneity of GDP per capita in the receiving country, to the extent that remittances might affect economic growth in some countries.
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To deal with this bias, we perform an instrumental variable strategy by instrumenting for the receiving country GDP per capita by the terms of trade and a two-year lag of the private investment ratio in each country.
The analysis covers the period 1990-2009 using annual data. Remittance data are drawn from the IMF Regional Economic Outlook Tables; remittances per capita in current prices are deflated by the consumer price index of each country to obtain series in real terms. All the remaining control variables are drawn from the recent IMF World Economic Outlook (WEO) Tables except the migration share, which is drawn from the World Bank Tables.   7   All the data are expressed in logarithmic form so that the estimated coefficients directly represent elasticities. Table B2 in Appendix B presents the descriptive statistics of the variables used for the econometric estimations.
The main drawback of this model of remittances is the way the level of income in the sending country is computed. While this approach-of using the migrants' bilateral stock shares-is now common in the literature, the estimation can suffer from an attenuation bias, which arises from the measurement error. The best strategy is to use bilateral data on remittances and to estimate the sensitivity of remittances to the foreign cycle. However, such cross-country panel datasets on bilateral remittances are scarce. Recently, the World Bank estimated bilateral remittances for a large number of countries for the year 2005. The IMF also has compiled bilateral data on net remittance inflows for the years 2008 and 2009. As a robustness check, the paper uses these three datasets to estimate a gravity model of remittances. Different estimators and specifications are used, with details and results presented in Appendix A.
Closer examination of bilateral remittance flows in 2009 (Figure 2 ) highlights the existence of four main sources of remittances for the MC recipient countries. While the countries of the Mashreq (Egypt, Jordan, Lebanon, Syria) receive a large share of their remittances from the Gulf Cooperation Council (GCC) region. Syria receives remittances from more "diversified" sources. The second most important source for the MC countries, particularly for the CCA countries, is Russia, which contributes on average more than 80 percent of their total remittance inflows. The two remaining important sources are Europe and the United States. While many countries tend to receive a small fraction of their remittances from the United States, dependency on Europe is evident for Morocco and Tunisia (the Maghreb region). The four remittance-source regions, however, differ in terms of their geographical position and cultural links, and are more developed than the remittance-receiving countries.
After presenting the equations linking remittances to foreign income, the next section now turns to analysis of the spending profile of remittances.
B. How Are Remittances Spent?
Remittances are not directly taxed, so their effect on tax revenue would be indirect, through their impact on the private aggregate demand. Specifically, by affecting consumption, imports, or investment decisions, remittance inflows would affect the size of the tax bases corresponding to different types of taxes. This section quantifies the possible impact of remittances on each demand component, as specified in Equation (2) below.
where D represents the logarithm of the GDP share of each alternative private demand component (household consumption, imports, or private investment), R is the log of the ratio of net remittance inflows to GDP, and X is a matrix of the control variables for each component of private demand, namely the level and variability of income per capita, demographic variables, capital inflows, and the level of financial development.
Thus, the coefficient 1  captures the elasticity of the private demand component with respect to remittances, which is expected to have a positive sign. The estimation of 1  requires that the results not be affected by the endogeneity bias that may arise from reverse causality.
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To avoid that bias, the results obtained in Section II are used to instrument remittances by the GDP per capita of the sending country and the two-year lagged value of remittances.
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C. How Do Tax Revenues React to Private Demand Components?
The fiscal impact of remittances depends on the relationship between tax revenues and the components of private demand, which serve as proxies for the respective tax bases. Equation [3] below traces this relationship, which implies that the fiscal impact of remittances will be expressed through the sales and trade tax revenue ratios.
T represents each of the relevant tax revenue ratio (in log) subcategory and D the corresponding demand component (tax base) expressed in log. 2
 represents the elasticity of the tax revenue ratio with respect to each component of the domestic demand, and X is the matrix of basic control variables. Following the recent paper by Mahdavi (2008) , controls are included for the level of development, inflation rate, population density, urbanization rate, the agricultural value added, and foreign aid. To deal with the endogeneity bias that might affect the estimation of 2  , each component of D is instrumented by its lagged value and by at least one of its significant determinants (except for remittances) identified in Equation [2] .
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D is also instrumented directly by remittances, in order to isolate the transmission channel operating through remittances. In particular, the predicted value of the remittance ratio solely explained by the income per capita in the sending country is used as the instrument. The estimated value of 2  derived from this latter specification therefore captures the elasticity of the tax revenue ratios with respect to the changes in domestic demand induced by exogenous shocks to remittances.
D. Remittances and the Tax Revenue Ratios: The Reduced-Forms Estimates
As a robustness check, the correlation between remittances and the tax revenue ratios is examined through a direct estimation of the elasticity of either type of tax revenue ratios (sales, trade, and total tax revenues) with respect to remittances. To be consistent with the main topic of the paper, which focuses on the effect of shocks in the sending countries, remittances are also instrumented in each tax equation by the level of income in the sending country. This ensures that the effect of remittances is quantified using the "exogenous" source of variation driven by the income changes in the sending countries.
The reduced-form specification takes the following form
12
:
where T, R, and X represent tax revenue ratios, net remittances inflows, and the matrix of the control variables, respectively. The superscript j indicates the type of tax revenue (sales, trade, or total tax revenues). All the explanatory variables except the yearly dummies are expressed in log terms, so  represents the elasticity of the tax revenue ratio with respect to remittances. The model includes the country and time fixed effects, to deal with the various sources of unobserved heterogeneity.
III. ECONOMETRIC RESULTS
The analysis is conducted using a panel of remittance-receiving countries over the period 1990-2009.
13
The results are discussed sequentially according to each of the empirical equations described above. The descriptive statistics for the main variables used in the analysis are presented in Appendix B, Table B2 .
A. The Elasticity of Remittances to the Sending Country Income
The estimation results are presented in Table 1 . First, the results of the Ordinary Least Squares method (with country and time fixed effects) are shown in the first two columns. In column 1, the dependent variable is remittances in U.S. dollars per capita, while in the second column, the remittances share of the GDP is used. Results indicate that the GDP per capita of the receiving country is statistically uncorrelated with remittances, whereas, as expected, the impact of sending country income is positive and highly significant. This elasticity is estimated to be around 2, showing a strong stable relationship across the two specifications.
The robustness of the estimations is checked by controlling for the endogeneity of the GDP per capita in the receiving country. Column 3 presents the results as well as the statistics of the first-stage equation. The strength and the validity of the exclusion restrictions retained are confirmed by the tests, and GDP per capita in each country is strongly associated with the lagged private investment ratio. The last two columns report the second-stage results. Once instrumented, the coefficient of the income per capita in the receiving country is still not significant, while the impact of the sending country income continues to be highly significant, between 3 and 3.2.
The effect of the nominal effective exchange rate is negative and significant in some specifications, which suggests that appreciation of the domestic currency reduces the total level of remittances received by a country.
The results point to a strong and robust impact of economic conditions in the remittancesending countries in explaining the remittance inflows in the MC countries. Remittances appear highly procyclical vis-à-vis the sending country income. However, the relationship between receiving country income and remittances is not robust. While the common result in the literature is that remittances behave countercyclically with respect to economic conditions at home (see Chami et al. (2003) , Barajas et al. (2009), and Frankel (2011) ), some papers do find that the countercyclicality of remittances is not always present (see, for example, Giuliano and Ruiz-Arranz, (2009), Lueth and Ruiz-Arranz (2008) , Sayan (2006) , and Neagu and Schiff (2009) ).
In Table 2 , a gravity model of remittances is estimated using bilateral data. Various specifications and estimators (pooled OLS specifications, fixed-effect variance decomposition estimator, Tobit with endogenous threshold) are retained to identify the effect of economic conditions in the remittance-sending countries. The econometric results confirm the strong and significant impact of the remittance-sending countries' GDP on remittance inflows in the MC region.
B. Remittances and Private Demand
Results are presented in Table 3 . The first three columns are associated with the private consumption equation. Column 1 presents the results of the fixed-effects estimation of the impact of remittances on the share of household consumption in the GDP. Among the control variables included, the share of seniors in the total population, the inflation rate, and GDP growth rate exert a significant positive effect on the consumption ratio. The coefficient of the level of the GDP per capita exhibits a negative and significant sign. This is consistent with the fact that the saving rate increases with the level of development while the share of consumption in aggregate income tends to decrease.
In column 3, the remittance ratio is instrumented by its two-year previous lag and the income per capita of the sending country. The first-stage results are presented in column 2: they confirm both the relevance and the validity of the instruments used. Remittances exert a significant and positive impact on the household consumption ratio, both in the fixed effects and in the fixed effects-IV regressions. Furthermore, instrumenting raises the estimated elasticity from 0.067 to 0.125. Columns 4-6 repeat the previous exercises for the import ratio equation. The results in column 4 (the fixed-effects estimate) confirm that remittances exert a positive and significant effect on the import ratio, with an estimated elasticity of 0.04. The results also suggest that a positive shock to the government consumption ratio and to the level of development (GDP per capita) increase and decrease the share of imports of foreign goods in the GDP, respectively. When remittances are instrumented for (column 6), the elasticity increases to 0.077 and remains statistically significant. The positive and significant effect of remittances on imports suggests that a non-negligible proportion of remittances is leaked in the form of payments for foreign goods.
The response of the private investment ratio to remittances is presented in columns 7 and 9, with the first-stage results presented in column 8. Irrespective of the specification used, remittances are never significantly related to the share of private investment in the GDP.
The only variables which are significantly associated with the private investment ratio are bank credit to the private sector and the economic growth rate (column 9).
The results imply that remittances are primarily used by the recipients for consumption of domestic and imported production. The conversion of remittances into productive investments has not materialized to a significant degree in this region.
C. Elasticity of Tax Revenue Ratios with Respect to Their "Tax Bases"
The next task is to quantify the elasticity of the sales and trade tax revenue with respect to household consumption and imports, respectively. Table 4 presents the results of the elasticity of sales tax revenues to private consumption. Column 1 contains the fixed-effects results. The elasticity is positive, significant, and close to 1. In column 2, the endogeneity of the consumption ratio is tackled by instrumenting the variable by its two-year lagged value and one-year lag of the GDP growth rate. This correction leads to an increase in the value of the elasticity to 1.6.
To provide more evidence on the impact of remittances on sales tax revenues through their positive effect on the consumption ratio, private consumption is instrumented by remittances. This significantly affects the estimated elasticity, which now increases to 2.25 (column 3). Private consumption is then instrumented further by the predicted value of remittances solely explained by the income per capita in the sending country (column 4). This specification then traces the channel through which a positive or negative shock in the sending country can ultimately lead to a change in sales tax revenues through the sequential effects on remittances and consumption. The elasticity reaches 1.3. Table 5 presents the results obtained by repeating the same exercise for the import tax revenue ratio. Column 1, obtains an estimated elasticity close to 0.8. However, once the potential endogeneity of the imports ratio is taken into account, the estimated elasticity increases, reaching 1.2 (column 2). 14 In columns 3 and 4, the import ratio is instrumented directly by remittances and the predicted value of remittances explained by the sending-country income per capita, respectively. The elasticity is notably affected and the size of the coefficient increases significantly.
D. Remittances and Tax Revenue Ratios
Column 6 of Table 4 exhibits the reduced form estimation of the effect of remittances on sales tax revenues; with the first-stage instrumentation equation of remittances shown in column 5. The results confirm that remittances are positively correlated with sales tax revenues, consistent with the fact that remittances were shown to be strongly related to household consumption, which in turn was found to have a significant impact on sales tax revenue. Column 6 of Table 5 presents the results of the reduced-form model of the elasticity of trade tax revenues with respect to remittances. Remittances are instrumented, as was previously done (see column 5), and the effect on the trade tax revenues share is significant, positive, and close to 0.6. Finally, the estimated relationship between remittances and the total tax revenue ratio is shown in Table 6 . As in previous tables, the first column presents OLS-FE results, the second contains the results of the remittances' instrumentation equation, and the third displays the estimated elasticity of the total tax revenues ratio with respect to the remittance ratio. The elasticity is 0.06 and is highly significant. This result indicates that remittances significantly contribute to fiscal space in MC receiving countries, and, as already shown, this is primarily due to the impact of remittances on private consumption and imports. The main estimated equations are used to simulate the effects of the two shock scenarios: a negative shock in the sending countries in 2009 and a positive shock in 2010. The simulation results are discussed below.
A. The Framework
For the year 2009, the fiscal impact of the economic slowdown (the crisis) in the sending regions is evaluated by computing the difference between the predicted tax revenue ratios under the low economic growth observed in many sending countries and the predicted tax revenue ratios under an alternative scenario in which real GDP grows at the same rate as in 2008. The latter is the counterfactual, in other terms, the status quo situation.
A similar methodology is applied to the analysis of the recovery of tax revenues due to the economic recovery in the remittance-sending regions in 2010 and 2011. More precisely, the impact of the recovery through the remittances channel is quantified as the difference between the predicted tax revenue ratios induced by global recovery and the predicted tax revenue ratios under an alternative scenario of a continuation of the 2009 real GDP growth rate in the remittance-sending countries.
The fiscal impact of a slowdown or a recovery after a bad shock is given by the following simulation exercise. First, the predicted growth rate of the relevant tax revenue ratio represent, respectively, the elasticity of remittances to the sending-country income, the elasticity of consumption or imports with respect to remittances, and the elasticity of either the sales or trade tax revenues ratio with respect to either the consumption or the imports ratio; 15 j i r , measures the bilateral remittances (share) sent from country j to country i at year t.
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To obtain the corresponding prediction of the tax revenues ratio itself, the following calculation is provided:
This predicted value of the tax revenue ratio induced by the foreign shock is then compared to the predicted value of the tax revenue ratio obtained under an alternative scenario dated at the same year t, in which, hypothetically, the growth rates in the sending countries remain the same as in the previous year.
The growth rate of the tax revenue ratio in the "counterfactual " scenario is given by:
15 For the purposes of the simulations, the elasticity values used were those obtained after instrumenting the relevant explanatory variable in each model. The elasticity of remittances with respect to foreign income is 3.2 (Table 1, column 5). The elasticity of consumption and imports with respect to remittances are 0.13 (Table 3 , column 3) and 0.07 (Table 3 , column 6), respectively. The elasticity of sales taxes (trade taxes) with respect to private consumption (imports) is 1.65- Table 4 column 2 (1.20, Table 5 column 2). 16 The elasticity estimated in the paper can be used to predict only the growth rates of the sales and trade tax revenues ratios, given they are associated with the consumption and imports ratios. Therefore, to compute the predicted growth rate of the total tax revenue ratio, the weighted sum of the growth rates of the trade and sales tax revenues ratios is calculated, with the weights equal to the shares of the sales and trade tax revenues in the total revenues collected by each country in 2009.
The difference with the previous calculation is simply that the values of the real GDP in the sending regions are maintained at their previous values. The level of the tax revenue ratio in the "counterfactual" scenario is given by:
Therefore, the fiscal impact of a slowdown or a recovery in the sending countries through the remittances channel is given by:
This formula is then applied to the scenario in 2009 and to the year 2010 to get the impact of changes in the growth rates in the sending countries in each of these two cases. The following 
B. Discussion of the Results
The fiscal impact in 2009
The results of the simulations for 2009 are presented in Table 7 . The results indicate that, on average, the fiscal impact of remittances is more pronounced for the sales tax revenues than for the trade tax revenues. This is not very surprising, given that the remittance-recipient countries in this region rely primarily on sales tax. In the CCA countries, for example, the impact on the sales tax revenues is around -0.7 percent of GDP. The countries most affected by the contraction in the economic activity in the sending regions are Armenia, Georgia, the Kyrgyz Republic, and Tajikistan. This can be explained by two facts. First, Russia was the sending region most affected by the financial crisis in 2009. Second, CCA countries are particularly dependent on remittances from Russia, which increases their vulnerability to shocks to the Russian economy and tends to align their economic activity with the Russian business cycle.
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For the Middle East and North Africa, the results indicate that countries such as Jordan, Lebanon, Mauritania, Morocco, and Tunisia are also vulnerable to a slowdown in the economic activity in the sending countries. For Syria and Yemen, on the other hand, the fiscal impact is much lower.
To give an idea of the overall size of the fiscal impact, the percentage change in the primary fiscal balance between 2008 and 2009 due to the slowdown in 2009 is estimated (last column of Table 7 ). It appears that the change in total tax revenues due to the economic slowdown in 2009 represents a sizable share of the deterioration of the primary fiscal balance between 2008 and 2009. For Tajikistan, for instance, the induced remittance effect of the external shock on total tax revenue represents 56 percent of the change in the primary fiscal balance. Furthermore, the impact represents more than 20 percent of the changes in the primary fiscal balance for Lebanon, the Kyrgyz Republic, and Georgia.
The fiscal impact for 2010
The results of the simulation for 2010 are presented in the Table 8 . The recovery in the sending countries seems to be particularly beneficial for the CCA countries, where the total tax revenues increase by more than 0.6 percent of GDP compared to the status quo scenario. Except in Yemen, Syria and Sudan, the impact of the global recovery on the total tax revenues represents more than 0.20 percent of GDP.
In summary, the simulations highlight the vulnerability of public finances of the receiving countries to shocks occurring in the sending countries. The CCA countries appear to be the most vulnerable in the region. However, for three countries in the sample, namely Yemen, Syria, and Sudan, the transmission of foreign shocks to public finances via the remittance channel is relatively low.
V. ROBUSTNESS CHECKS
In assessing the results obtained so far, two questions arise. The first is related to the poor quality of the macroeconomic data for the CCA countries prior to 2000, which can bias the results through measurement errors of key variables. Another question is whether the estimation of the various behavioral equations (remittances, private demand profile, and tax collection) should be done simultaneously instead of separately. Robustness checks were conducted to address these two questions, as described below.
A. Excluding CCA Data Before 2000
Due to the sweeping fundamental economic reforms and the transition toward the marketbased economic systems that occurred in the CCA countries during the 1990s, the quality of ©International Monetary Fund. Not for Redistribution the macroeconomic data in this region during this period might be called into question. Therefore, the robustness of the previous results is tested by excluding from the sample the troublesome pre-2000 observations for the CCA countries. Table 9 summarizes the results obtained in this exercise. Column 1 presents the results of the remittances model. The estimated elasticity of remittances with respect to foreign income stands at 2.29, a value relatively close to the corresponding value in Table 1 , column 5, which is 3.2.
Columns 2, 3, and 4 of Table 9 present the results of the consumption, imports, and investment equations. The elasticities estimated are 0.2, 0.08, and -0.18, respectively. There are some small differences between these results and those obtained in Table 3 . Indeed, the new results suggest an elasticity of consumption much greater than in Table 3 . For the import ratio, the elasticity (0.08) is very close to the corresponding one in Table 3 (0.07). Finally, for the private investment model, the new estimations suggest a negative and significant impact of remittances on the private investment ratio.
Together, these results are qualitatively similar to those obtained previously. Remittances are strongly explained by foreign income; they positively and significantly affect private consumption and imports but not private investment. The same story holds for the sales, trade, and total tax revenue equations. The estimated elasticities appear to be very close to those obtained in Tables 4, 5 , and 6.
All these results suggest that the previous estimations were not driven by spurious relationships based on questionable data during the CCA transition period, as the range of estimated elasticities is unaffected by the change in sample.
B. Three-Stage Least Squares Estimates (3SLS)
The second question that can be raised regarding the previous econometric results is that they ignore the fact that the decisions by private agents to spend remittances on consumption, investment, or imports are taken simultaneously. Moreover, the consumption decision is probably made in expectation of a specific amount of remittances. For example, the household can "call" on remittances in order to undertake some consumption or investment plans. Therefore, to the extent that these decisions are linked, it is crucial to control for the correlation between the error terms of all the behavioral equations estimated.
The 3SLS approach is a way to deal with these issues. This method allows for estimating the parameters of a system of equations where the error terms of the different equations are correlated. The advantage of this approach is in estimating a system of equations where remittances, private demand, and tax revenues are endogenously determined.
17
Moreover, estimating a system of equations allows us to use the same sample across all the equations.
Three systems of equations are estimated by the 3SLS method. System 1 includes an equation of remittances and two equations of the utilization of remittances for consumption and investment. This system represents the simultaneous determination and utilization of remittances in the region. Systems 2 and 3 analyze the relation between remittances and the various types of tax revenue (sales tax revenue and trade tax revenue). System 2 includes an equation giving the amount of remittances explained by foreign income, an equation showing the share of private consumption explained by remittances and, finally, the equation showing the extent to which the sales tax ratio is determined by the private consumption. System 3 analyzes the impact of remittances on trade tax revenues through the imports ratio channel. A remittance determination equation explained by foreign income is specified, the second equation relates the import ratio to remittances, and the third equation specifies the impact of the import ratio on trade tax revenue.
To summarize, System 1 represents the joint determination of remittances receipts and their utilization. Systems 2 and 3 capture the link between exogenous remittances (explained by the foreign income), private demand components (consumption and imports), and government tax revenues (sales and trade tax revenue ratios). A 3SLS estimation with country-specific dummies is used to estimate the parameters. As in the previous estimations, the different equations include their respective control variables. The period of analysis covers 1990 to 2009, except for the CCA countries, for which the sample starts in 2000.
The results of the estimations are presented in Table 10 . The first three columns are related to System 1 of the joint determination of remittances, consumption, and investment. The results obtained are quite similar (qualitatively and quantitatively) to those obtained when the equations were estimated separately. Indeed, the elasticity of remittances with respect to the sending country's per capita income is high, positive, and statistically significant. It stands close to 1.7. The second result obtained with the 3SLS is a positive and significant effect of remittances on the private consumption ratio, with an elasticity estimated at close to 0.127, while the corresponding value of this elasticity in Table 3 stood at 0.125. Finally, the last result that emerges from the estimation of System 1 is the insignificant impact of remittances on the private investment ratio, confirming the previous single-equation result reported in Table 3 .
System 2 relates remittances to foreign income (column 4), private consumption to remittances (column 5), and the sales tax revenue ratio to private consumption (column 6). Again, the estimated elasticity of remittances with respect to foreign income and the elasticity of consumption with respect to remittances are quite similar to those obtained in Table 3 . The estimated elasticity of sales tax revenue to changes in private consumption is about 0.8, as shown in column 6.
The elasticity of remittances with respect to foreign income and the elasticity of imports with respect to remittances are also close to the values in Table 3 . The results also indicate that the elasticity of the trade tax revenue ratio with respect to the imports ratio is 1 and statistically significant.
Together, these results highlight the robustness of the previous results obtained from singleequation or 2SLS estimations using all the available data. Even when the models are specified in the form of systems of equations and estimated using the 3SLS method, the range and the significance of the elasticities obtained remain close to those obtained with the 2SLS.
VI. CONCLUDING REMARKS
This paper identifies a remittance channel that transmits external shocks to the public finances of MC remittance-receiving countries. Remittances influence private demand, which in turn affects government tax revenue. In particular, remittances affect private consumption and imports but not domestic investment. The paper also quantifies the impact of the remittance-channel on the fiscal balances of MC countries from the economic slowdown in 2009 and the recovery in 2010 in the sending countries. The results highlight the acute vulnerability of the Caucasus and the Central Asia region to the business cycle in their main remittance-sending country, Russia. The results also indicate that some countries in the MENA region such as Jordan, Lebanon, Mauritania, Morocco, and Tunisia are vulnerable to business cycle movements in their remittance-sending countries, namely Europe and, to some extent, the United States.
The analysis has a number of important implications. First, remittances can improve fiscal space for countries in this region that are not resource-rich. These inflows not only improve household welfare but also strengthen the fiscal position of the government through the expansion of the tax base. Note: Robust t-statistics in parentheses. All the variables are expressed in log terms except yearly dummies which are included in all the specifications. GDP per capita in sending countries is the weighted sum of the levels of GDP per capita of each of the sending countries with weights being the bilateral migrants' stock shares drawn from Parsons et al. (2007) . Column 3 presents the first-stage equations of the instrumentation of GDP per capita. * p < 0.1, ** p < 0.05, *** p < 0.01. (Plumper and Troeger, 2007) . This estimator allows the identification of the coefficients of time-invariant variables (such as geographical and cultural variables) in presence of country fixed effects (here, country-pairs fixed effects). b The estimator used is the version of Tobit estimator proposed by Eaton and Tamura (1994) with the correction made by de Melo and Portugal-Perez (2008) . The estimated value of the a v parameter is about US$16,700,000.
*** p < 0.01, ** p <0.05, * p < 0.1.
©International Monetary Fund. Not for Redistribution Notes: Robust t-statistics in parentheses. All the variables are expressed in log terms. All the equations include country, time fixed-effects, and control variables. The matrix of control variables corresponds for each equation to the controls presented in the previous estimations (Table 1 for remittances, Table 3 for the spending components, Tables 4, 5, and 6 for the taxes. The instruments retained for each endogenous variable are the same as those used in the previous corresponding tables. 
Results
The results are presented in Appendix B, Table B2 . All the specifications include yearly dummies, except in the ET-Tobit estimation.
The first two columns present the results of the models estimated with country-pair random specific effects. The explanatory variables generally get the expected signs, and some of them are highly significant. For instance, the common language and the colonial links dummies are significantly and positively related to remittances. Moreover, the estimation of the coefficient of the GDP of the sending country appears robust to the choice of the dependent variable. It appears that the elasticity of remittances with respect to the per capita income in the sending country is 0.48 in column 1 and nearly doubled in column 2 (0.958).
In column 3, we replace the random effects with the receiving country dummies, and the dependent variable is the log of the strictly positive values of remittances. Neither the coefficients of the GDP in the receiving and the sending country are statistically significant. In column 4, the dependent variable allows for the presence of zeroes in the remittances series and (only) the significance of the GDP per capita of the sending country is recovered with a value close again to 1.
In column 5, we present the results of the model estimated using Plumper and Troeger's (2007) estimator. The model includes both the country-pairs fixed effects and the time-invariant explanatory variables. The results suggest that sharing a common border and language and having a colonial relationship increase the amount of remittances received, whereas the bilateral distance decreases the amount of remittances. The result that remittances are countercyclical vis-à-vis the receiving country GDP and procyclical with respect to the sending country GDP per capita is also validated. In columns 6 and 7, the country-pair fixed effects are replaced by the receiving and sending timevarying country-specific effects. When the specification doesn't allow for zeroes in remittances, the elasticity of remittances with respect to per capita income in the sending country is positive, significant, and equal to 0.25 (column 6). In column 7, where the restriction in the dependent variable is discarded, the estimation is more precise and the elasticity is higher (around 1). However, the coefficient of the GDP per capita of the receiving country is no longer significant.
The results obtained with the ET-Tobit estimator (column 8) are also consistent with the previous findings. The bilateral distance is negatively correlated with remittances while the sending country per capita income, the common border, language and colonial tie dummies are positively related to remittances. The elasticity of remittances with respect to the sending country income per capita is around 0.75.
The results of all these specifications suggest that first, geographical and cultural variables matter in explaining remittances to the MC region. This strong explanatory power of the gravity variables has been also shown by Lueth and Ruiz-Arranz (2008) . Second, the effect of the income per capita in the sending country is generally significant and positive, and this result appears robust to the various specifications and estimators used. 
